PATENT ABSTRACTS OF JAPAN 




(22)Dateoffi|,-ng: ot.t0.t990 



25/18 
BOIJ 23/46 
SOU 31/24 
C07F 9/50 
C07F 9/53 
CQ7F 15/00 
// C07B 61/00 
C07F 3/02 



{72)lnventor: SAYO NOBORU 



I' 



NEWMATERIAL-2 2' R- u 
USE: A ligani of a cSiS Z^-^' 

transition metal such aT ^ ^"'"P'^ thereof with a 

vanous asymmetric synthes^^Lur^'*'' ^ ''^^^'y^* for 
hydrogenation. asymmetrinf^ i asymmetric 
''i'yiation and capaWe of "^^ asymmetric 
%h optical purity "P""-"/ active substances of 

halopTs m'JoJ^^^^^^^^^^ by formula ,„ (XI 

oatalyst to provide a nei substance °^ ' ^"thenium-carbon 
^h,ch is then allowed to reS^Sl f^"^*' ''^ <V, 
presence of the rotheniur^aZn . ! f'''° in the 

substance expressed bv f^n;^! w t?^'^** ««o«l a new 
expressed by formula V is sTseouJl" 
d'Phenylphosphinyl halide to nrn!?^ ^ "'t^ ^ 

by ferula VI. whfch iste„ """T ^^P^^-^ed 

reduced with trichlorosilane to aS Ibf ^""^ -"bsecuently 
active substance expressed by fo^ , 
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®a*s4#i^iT(jp) ® n m m i2: m 
^ 4t (A) ^4-139140 

itSlJIB# Jtl^SS*^ ©'J^m ¥^5; 4 ^(1992) 5^13 B 

3 0 1 



7731 -4H 



2104-4 GJ?? 



@m m ^ m n 
©ft m. A 



2, 2' — t*>c Ji^jv*>^.7-Y >') —5, 5' , 6, 6' , 

7, 7' , 8, 8' t Kn- 1, 1' -li:-i-y^JvRTf:L 

@# ^ ^2-263440 

^ sp: 2 (1990)10^ 1 B 

ffl # mmfl5±BBI2:Mffl5Ti36#31^ ^^^ttWJ■^^- 

^ ^ mmil5::*:fflE:MBa5Tg36#31-^ tt^^ttSS^Ui^- 

isss^^Misi^^sc^a mmns^Ei^^ 3 t g i9#22^ 



2. 2' - tr { 7 * — VP * ;^ 7 ^ y ) - 5. 
5" . 6. 6* . 7. 7' . 8. 8* - * ^' t K o - 1. 1' 

. fts ( I ) 




( I > 



T-^i:>$ n-S 2. 2* - f;^ ( t7 * - x 7 y ) 

- 5. 5* . 6. 6* . 7. 7\ 8. 8' - ^ ^ t K o - 1. i' - 

2. 2. 2'-t:-;^ (i/-^ 7 y ) -5. 

5\6, 6M, 7\8. 8' t Kn-1. I'-f^ 



4. 3C5t (H) 




( n ) 



0 

■e«fo$n5 5. 5*.6. 6\7. 7\8. 8* t K 

n -1. r 75^-^1/ g|*»o 

5. 2. 2'-i^^^D'*r y -Lr-f:^7^JU^JU 

® «h r 5 2. 2' - n /rV - 5. 5\ 6. 6\ 7, 7' . 8. 
- t ^ ^ \i Kn-i, r-f:f7^;uCDSS[it&o 
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5 2, 2* -fx ( 7 i ^ JU--fv X .-f^ y ju) -5, 5\6. 
6' . 7. 7\ 8. 8* - i- ^ t y ^ - I. V - ^' ± y ^ 

l¥ tell ^ n T> A , ji/ T - A ^ >f rj 1^7 A , 



?tBf]¥4-139140 (2) 

£ {fc^Jg|«3 2 r:g-ffi^Kin$o^t^j p 237. 
- 2 3 8 . BSS3 5 7 ^) o tOt:>\f. 2. r - t: x 
(i^ y ^ X y ^ J ) - 1. r - t* :h 7 5^ ju 

*IC TBINAP J tii-^o) llSn^Ete? 
O — OTaB0> C CDBINAP ^Efe? i n 
^lt<* {#§iBS 55 - 61937 . RC/jut- 

T:7Aittt (i|^§iHg6i- 639o-§'^f5) t<rx\c^^ 

-^tiXij^^o -^Tt. 2,2* -t-:^ [v/*- ( p - h y 

f'p-T-BINAP J i -3 ) a i; i> a 

f&» (1*§fiHS60- 199898^i^fi) . RUj^t-='^ 
A|f» («F8iHS61- 63690 ^^^) Coo^T*>. 

jfeS^-^xS C i;&<fB^$nTC^5o SIC. 2.2* 

-fx { i^' a ^ 4^ i/ ;u :7 y ) —1,1*- 

f:h75^;i/ (£IT. rcyBINAP j eh I'' o ) 



-'I'O^^TkllftSlStCifc' l^T. 3t^$$^6 6%ee 

INDUE ^» ; -CHEMISTRY LETTERS", p 1007'-1008 
(1985)] o 

tsxy ^ y<}:^'^^i!^^^m^'^tix\:^^ti<. tim 

tr ^KB^mKKJi -oXit^ s^te. uitm. 
^t^mttixii^fzo 

t^y^y ^ >^t^m\z-Di.^X^Mm^^mt^fz^^. 
BlHk? OtTi- y ^ jvmOftt) K) IZ. 5.5\6. 6\ 
7. 7\ 8, 8' ^ ^ t K D t':^ 7 ^ JUg ( f -r h 

7 t K D 7 ^ u ^S) ^m^^^fz^m^^ y^y ^ > 
it^m^js.&^trhmi»^mm»i^. binap.p- 



T-BINAP RCF CyBINAP^E&^^(^:-r ^)I^^Cj±-c 

rn£t)3. ( I ) 




'iO). 



T^iD ^ 2. 2* ~ f X ( i^' 7 i X 7 ^ y ) 
- 5. 5\ 6. 6' . 7, 7* . 8, 8' - 9 ^ ^ V ^ - I, V - 
\z±y^}\^ (ST. rocH-BINAP j ti^^o) RV^ 

z.n^m&^ tr i^^m^mm^. ^z^iz dch- 

BINAP <Dmm^fSi^X$> ^ZK^ (n) 




(n) 
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?f RS¥4-13ai40 (3) 



^ A - 




T^^D^ nS5. 5' . 6. 6\ 7, 7\ 8. 8' ~ :t' ^ S ^ V 

o ( + ) (-) <*Rcf 7-fe ^*^Do^rn^^5 




(m) (IV) 



;r^^tKo-l. r-f±7^-r^ (IV) iL:t^fe> 

( V ) it. C n "7 X ^ JI/ :^ 7 -f ^ -H' -'^ 7 
^ K^^^^itS C (i: J: 0 . 2>2*-fx ( 7 
^ ^ fj -5. 5' . 6. 6\ 7. 7\ 8. 8' - :t 

r-t*:^^^^^ (VI) ^ff^oil 
5|54©2. 2' - X r n A - 1. r - t:-::^ 7 ^ Jb (HI) > 
CJ. Org. Chem. 51. 629 

(1986) 3 (cs■^l^r^fiKr 5 c i3&<-e#. -eo* 

-150 lcg/cffl\ 70-120 t: t?15-25^Fa?T^Xt>n 

tti^t^m (IV) (i: 4-^ A CDS^ 

RC/^^n^r^ U -->'b^^ (V) ti^y^^ 
7 - 5 F CD iS! J5 It x ii^O^fJ 

7ir^;(* (VI) ii. J^m 




(VI) 

( + ) - (VI) ( + ) - ( I ) 

3Z.li > Xli 

(-) - (VI) (-) - ( I ) 

Tflio-B. 2. 2*-->'^^n^-y -1. 

(m) ^jiz-f -t? A-K3littlK?^«Tic;k3Si^k; 

L T 2. 2* - -''^ "D y >' - 5, 5' , 6. 6' . 7. 7\ 8. 8* - 

7 ^i-^^ K i Lx it^Sfe* 5 A (4^ 7 
JHr-/uQG (^-f -fe-'i'^fc^^tSI) ) 

^^liiSt-o (-) vv'-f 
/=3t^^iiiTli-fb^?^ (VI) CD (-) {^3:;<'>* t:2; 
T u:^ -7 ~ ^ LTi^ffi L. ( + ) -v^-O'^/^jb 

m^m^m^^tz^^^mx^it^t'^f^ (vi) © 

( + )•{* 3)<'>'T>^Tix':i-^~iUTtFfdti1-5o 

»5»n/r (-) - (VI) ( + ) - 

(VI) -it^ftlOS&C J: 0 ^ y ^ ° J^*> 7 
Sjcfnif. :*:SlflJC^-5 OcH-BINAP O ( + ) ft: 
32.11 (-) 5ci;&<-e§5o 

7 A ^ X — -i- > ^ y *>' A > ^ >r Ji/ 
CRh(CQD) (OcH-BINAP)] Ci Q^* 
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CRh(CDD) (OcH-BINAP)] PFs. 
[Rh(COD) (OcH-BINAP)] BF«. 
Rh(COD) (OcH-BINAP) Gi . 
Rh(CO) (OcH-BINAP) Ci . 
PdCi 3 (OcH-BINAP). 
Ru,C.i 4(0cH-BINAP) (NBta). 
Ru(QAc). (OcH-BINAP). 
[Rul (p-Cyinene) (OcH-BINAP)3 I. 
CRuCi (CsHs) (OcH-BINAP)] Z£ . 
Clr(COD) (OcH-BINAP)] BF4. 
Clr(COD) (OcH-BINAP)] PFs. 
CIr{CDD) (OcH-BINAP)] Ci O4. 
NiCi 2(0cH-BINAP) 

CODti 1. 5--> ^ o ^ ^ v:^-^ 
E t lixf- juS^:^Lv A c JtT-k-^^.JUS^ 
TPiTo J^T^ M^o ) 

Cin t>©S^^lSlt(*li. m^i-i J.A.Osborn 
^; J. Am. Chera. Soc. . 91. p2397- 2407 (1971) 

nrO'' '£) CRh(CDD) (dppe) ] CiO* 
(dppe \t L 2- ( :? X ^ --i-^ 7 -< y ) X 



?$na ¥4-139140 C4) 

TfS.io'B^ a- # > C J. Am. Chem. 

Soc. 93, P3089 (1971)] ICS&oT. CRh(COO) 
Ci] a > COD RIF AgCi 0,;i^ <^^E£ LTt 
CRh(C0D)2] Ci 04<h*^HJ|ci^60cH-BINAP ^ 
^ -tt^ C i ct 0 X 1. 5- ° :t ^ V X 
[2. 2'-t':;^ ( 3^ ^ - ;u 7 -f ^ ) -5. 
5' . 6. 6\ 7. 7* . 8. 8* - t ^ ^ \i V ^ - h V - ^' ± 
37 ^jb] n T> ^ o u - h CRh (COD) (OcH- 

BINAP)] Ci 04^S5 C (h*<'e# 5o 

mKiSCDl. 5 - ^ n ^ i/'x y '>•- 
^ - ^ n a v^- n i> A CRh(COD)Ci] 3 <i:*a!B 
{C§R5DcH-BINAP ^^-ffc ^ U > * "eS IE $ it 5 
CchJCctO. 1. 5- ^ a ^ ^ X y - C2. 2' 
-f;^ ( 7 X — iu:^ X 7 y ) - 5. 5' . 5. 6' . 7. 
7\ 8, 8* - ^ :^ t K a - 1. r - t-:h 7 ^ JU] ^ 
i/'T^ ARh(COD) (OcH-BINAP) Ci t^^^tl^o 
^ ihlZ^ G. Wilkinson ; Inorg. Synth.. 
P214-217 (1966)JC«S$nr 0^5 Rh(CO)Ci 



(ppha), (Ph x-ji'S^jti^-rs) (o^^m 
tmm^Lx. ma£n°n© CRh(co)3Ci] » tt^icsi 

Bfl|C« 5 OcH-BINAP ^^aT. ^^fc;>^l->4^-e 

X (v-'7x^JU^^;^7 y ) -5.5\6.6'.7.7'.8. 
8* ^ ^ t K ° -1. 1* -^'^^"^^^^ n->-t7A 
>^ o tj K Rh(CO) (OcH-BINAP)Ci :l tiJ^-C 

t.fz^ T, Ikariya»5> ; J. Chem. Soc. Chem. 
Comnun. p922 (1985) ICiS^^nTO^S 
RuaCi «(BINAP) (NEt3)©^^&i!^«»- LT. 
!> A ^ n ij K COD «i: 0 5 C ii;*"^ 

CRuCia(COD)] » *SI!BIC«^» OcH- 
BINAP ^^^-^^^^"^^ fji/xy^g 

RusCi 4(0cH-BINAP) ^(NEts)^^^ Cch^Tt 

:^^^&RB. m^\i 2-(N-T Ji'T i y ) 



^o^2-(N-Ti/JUT^;y) >^Ji/-3-tK 
a 4^ -> vg^x :^ -f Jl'^^X- ^1 o ^7- 

*^HJIC{SS OcH-BINAPCD (-) i^Xli ( + ) 
CHJSW] 

NMR:AM-400aSS (400 MHz) 
CfJU'j is -a:tt) 
fi§BS*e3K : »H-NMR-T V 7 ^ ^ ^> 

7 V 
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m±m : D I P ~ 4 SSE (B*3>jtXm««M) 

L - 6 0 0 0 (^B^LUi^mm) 

Iftiiig : U VtftdBS L-4000UV 

rj - - 9 0 / 1 0 
ffi ii : 1 in£/3^ 

ffl:UV 254 nm 

L- 6 0 0 0 (WQS:»ft^Sft) 
«tdJS : U V«£l3g L-4000UV 

A7A:a:3L^->.H/ SSL 
n-;i/=9 0/1 0 



6. 6' . 7. 7* , 8, 8' - ^ ^ t K n - i, r - b* :^ 7 ^ 
Ji- (VI) CD^fiE : 

1 -eCD40P77>^=llC-7^;^;i^T>A4. 2 6 g 

(0.177 moD^S-Anx M^g»©!fe> j3?a©3-' 
inix-x Jwt'^TO. 6iii£©1.2 -•>'rn^ji:$'>';^& 

2* - i^' D ^ - 5. 5' . 6. 5\ 7. 7\ 8. 8' - ^ ^ t 
Kn -1. r-t-±:7:$^ u> (IV) 3 2. 5 g 
(0. 0774fflol) <DhJi/x>3 3 Omgix h^t Ka 
7 7 > 9 0 m£S^S««-. STD-hJ:0 7^H 
■eSTLy::o C ©^©SlSftOgfi^li 8 0-9 0 
x:^3£>^fZo STSfe. MIC 9 4 r-e 1 9 ^P£a» 
Ly^o «S^5t:{C?%aILT^^^). 34. 27 g 
(0. 148mol)(Di^7 * ^ -ru * x 7 n U 

3 O^^TSTL^o 25^{cft;^^7 2t:CjDSL. 
2. 5 ^f^iSJ^ L^e M^CM L:t^fe. ;k 1 0 0 
mE^ljaz,rW^tlQ-^L^ 8 0 2 0 

©«:^affiL. *1 0 0 m£-e 2 Hlft^ Lx IC 



?$ng¥4-139140 (5) 

: 1 m^/iS' 
ii^ tb : U V 2 5 4 nm 

mmm i 

0 2. 2*-i'':rn^~5. 5\6. 6\7. 7\8. 8* 
^ ^ t K n -1, r - t-±7^ (IV) ©^fiS: : 

5 0 Omi©:^-f>u:;^»:t-f>u-nc, 
2. 2'-->':^a^~l. r-tr±7^;i/ (m) 3 5 g 
( 0. 085 mol), 5 ^-St^ (NECtiEM 

CATh^iM) 5. 2 5gxS^S?x^jui3 0m£B.^ 
9 5%x:^y-;i/l 3 On£^jD;t^o *3SIH5 0 
kg /cm' X fi« 1 0 0t:-e2 0^H*3li^bL. m 
KlC«LTx 4 <g^JUOi:3l^a)RiR^SilS L/::*x 

iRJI 30.6 g. te* 85.7 %. ttA 146-147t: 
'H-NHR (COCi ,} 8 ppm : 

1. 75 (n. 8H) , 2. 08 (dt. 2H. J=17. 67H2) . 

2. 33(dt. 2H, J=17. 67Hz). 2. 77 (m, 4H). 

6. 98(d. 2H. J=8, 2Hz). 7. 42 (d. 2H. J=8. 2H2). 
® 2. 2* - f :^ (i/y * y ) - 5. 5' , 



+ -9-y-hJUx>' (9 : 1) CDS^* 1 0 0 meT? 
ft*Ly=*x«HT (0. iBBBHg) X 7or-e7^ 
raftilLr3 2. 8 g CDSaft^l^J (VI) ^»/::o 

VL^ 64.1 ^. fi.^ 300r (»j») 

»H-NMR (COCi a) ppm : 

6. 938 (d, IH. J=13. 29H2), 6. 958 (d. IH. J=13. 29H2). 

7. 002 (d, IH. J=3. 19H2)v 7. 022 (d, IH. J=3. 19H2). 
7. 36(ni. 4H). 7. 43(in. 4H). 7. 51{tq, 4H). 

7. 65(dq. 4H). 7. 78(dq. 4H). 

»^P-NMR (CDC£ 3) S ppm : 28. 415 
3) 2. 2* -fx ( 7 * ^ ju* 5^ U J*') -5,5'. 
6. 6'. 7, 7' , 8. 8' ^ t K o - 1, r -f^ 7^ 

(VI) (D^^f^m : 

5 -fe $ {t©*:^ 7 -f >i-4^ K (VI) 9 0 g 
(11.62Bmol) ^in a L ^ n n ;t/ A 2000m£ IC 
^PLxBUC (-) - v/'-ov/^r JU7i5i! 47. 69g 
(13.31mtnol) ^7 0 t CD ft » x ^ JU 1 300m£ IC S 

Lx ^mm^^U^L^ ^HT (0. ImmHg) 

Ti o^ra^^urx 57. 94 g©m^ft:to en 
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KLfcftv «ST(0. InnnHg) JC Mfi T ISiS $ -d-T 
54. 87 g©ifi*»^o cnCl.SN^S^k:^- b U 

-e 3 lH]«i±i MJC 1. SN^K^b-r^ f U t:? a 4 0 0 
mil^ic^. 7kl000m£-e 3 [H]'&^lfe>. 

A-c^iS L. aSLr 32. 48 gO±^ 
JStfenc (VI) ^^/To 44,21% 

ia-iV -33.91' (C=0.5. CHCi 3). 

L;t«kcL 5N*»^fc± h U 

!>A1400m£*ftlX-^ ^an5hJi'A1000m£T?2 

SL. SiJK:ffi«L:te ( + ) - i^' ^ > ^/ J^m^Wt 
2 8r^7 0t:O»»X'^ju2 0 Om£lCi§d>L 

a L/::o mihm^^mm L^ ^y:^ n a a 

7 0 On£> x^y--ri/l 2 Oiii23^Cffi^^xf^JU 



?Sr,a¥4-139140 (6) 

L> 1. 5N*i!<l::^ h rj 0 A iOOOni£ ^Jo T 
3£n^, o o :fv ji/AiOOOm i -C 3 HflbtB 7k 

ioooiii£T 3 lH]ft^^^fes M7k?StK^^4^ '> 0 A-e^ 
iiL^*. mmLxisAg o^m^&fi (vij ^ 

Syto JR^ 40. 67% 
C«]J* + 34. 66* (C=0.5. CHCi a). 
±i2:S&Tfi/r (-) - (VI) i>J:c; ( + ) - 
(VI) 11. 7 ^m-^i'OG) ^ 

98.45 %ee. 100% eeT? 2b ^ C ^ ^ fit IS L :t o 
® A^^fenc2,2' --t*:^ ( 7 X ^ ju:^;^ 7 
/) -5.5'. 5. 6'.7. 7* . 8. 8' ^ :f t K D -^1. 
r - t-:^ 7 ^-^1/ ( I ) (D^& : 

5 0 0ai£CD4op75:^3lC4. 6gO (-) - 
(VI) (6.04minol) ^AtLT. SSI S» o 
ft, 4^ U 1 5 0 m£. h U x^>n.T >'3. 5 7 
g (36. 24iDniol) R Cf h U ^ n ;i/ 5 >' 4. 91 g 
(36. 24iDmol) ^In^. ^S^C 2 0 9 0- 
110t:T?20^. 110-120t:-c?l^P^. 

1 3 0 m 6. 5 ^mm^Lfz^ mc. h ^ u 



JUS^ 7 :^ 1. 8 8 g (13. SSramol) th^JJi^Ji^Ti 
V 1. 3 8 g (13. 64ffliDol) ^inx-. ISOtTB^ 

f rj A 1 0 0 B^^nniL. 6 0 r-e 2 ^ ratlin L 

Lr3.49gO (-) - (I) iR^91.7% 
C £r ] ; * - 72. 42' (C=0. 504. h x >^ ) , 
a* 207- 208r 
»H-NMR (CDCi 3) 5 ppm : 

0. 890 (m. 2H), 1. 27(m. 2H), 1. 45{in. 4H). 

1. 54(dt. 2H). 1. 84(dq. 2H). 2. 64(dt. 2H). 
2,71(dt.2H). 6.88(dt.2H). 7.03(d.2H). 
7. 20(br s. lOH). 7, 30 (0, lOH). 

"P-NMR (CDCia) ff ppm :- 15. 3374 

itfk9tV^ : (C4«H4oPaRh i LT) 

ttJC* C;83. 79%. H;6.39% 
IISSM C;83.51%. H;6.38% 

i^a^xsf^r ( + ) - (VI) ^ffii>T ( + ) - 

( I ) ^^fco 



Ccr]^ + 72. 35 * (C=0. 516. h.rux>). 
207- 208T: 

( + <D'H-NMRtl±iS (-) - ( I ) <i: 

1^ — Tib o /To 

HifeM 2 

1 (-) -OcH-BINAP (I) 

0. 4107 g (0. 652nimol) ^ ^ 7. if^ y ^ 0:>:B^\Z^ 
l^-^fiSL/r CRh(CQD)a] CiO* 0. 225 g (0.537 

ffloioi) ^t^'ffc;>^u^^3m£^c^2:7^L. ^fi-es 

^IffiSJSii- L a6/ro SJSffi^ 1. 5 m£C*S8l L/r 
ft, x--r^^6m£^«^/rlc2lOX.:teo efffilSii^ 
aBeL> x-T 3 m£-eftg^ft. feilLrO.48 
g CD 1. 5- ^ a ^ i/x :/ -2. 2' - f:^ ( 
7 X - ju;^ 7 -f y ) -5. 5\ 6. 6' . 7. 7\ 8. 8' - 
i- ^ :^ t K o - 1. r - t*:f 7 ->u) n A^N'- 
^nu-h [Rh(COD) ((-)-OcH-BINAP)D CiO*^ 

^fy^o iK^ 9 5 % 

»^P-NMR (CDCi 3) 5 ppm : 25. 01 ■ 
it%^^ : (CssHsaCi O^PaRhci: LT) 

gtJftr C;6B.35%. H:5.57% 
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mmm C;65.97%. H;5.49% 

mt&m 3 

5 0m£OSf*±:^77:^3{C. 5 3iiig(0. 136 
romol) © CRh(CO),Ci ] a (T^u K U v ^*f») 
i 1 7 4 mg(0. 276iDiDol) OUffifi?) 1 ®"e»:fc (-) 

-ocH-BiNAP *An. mmm»(D'&^ ^<t^^u 

[2. 2*-t-;^ ( >^ :7 i ^ juri; ;^ 7 -f 
y) ~5.5\6, 6*,7. 7\8. 8' -:i-^^tKn-i. 
V - y ^ ju:\ n T> A ^ D tj K CRh(CO) ({-) 
-OcH-BINAP)] C£^^t:o JR^ 95.1 % 
»H-NMR (CDCi a) ppn : 

1.05-2, 50(0. 16H). 6. 60-7. 90(in. 24H). 
''P-NMR (CDCf 3) d ppn : 

22. 44(dd). 45. 75 (dd). 
IR (KBr) : 2005 cm " > (strong) 
icJg^t^f : (C45H4oCi DPaRh t LT) 

Itirii C;57. 81%. H;5, 06 % 
C; 67. H;4. 98 % 



Coromun. . P1208 (1989)3 "C^gtL/r CRuIa(p- 
Cynene) ] 2 <h 0. 3035 g (0. 481iDmol) 0|g%^l 
(-) -OcH-BINAP ^Atl. mmW^CD 
^\Z^ i^ft>'5^U>l 6m£^lniX.. 4 or"e2^ 

(0. 1 ffloHg) . Sg-e 1 5 ^fSHtm LT 0. 5 8 g 
© 3 ~ K - :r - p - v' > > - C 2. 2* - f x ( 7 
i jb:^ X 7 -f y ) -5, 5' . 6, 6\ 7. 7\ 8. 8* - 
^ t K n -1. r ~ 7 ^ Ji/] B^^tJi^^^^ 
A [Rul (p-Cymene) {(-)-OcH-BINAP)} I ^?§/::o 

: 

'»P-NMR (CDCi ,) 5 ppm : 
23. 241B(d). 39. 7730 (d). 

Ttmf^Vr : (Cs«H54laPaRu t LT) 

ff-lffi C ; 57. 92%. H ; 4. 86% 
mmm. t ; 56. 66%. H : 4. 80% 

2 0 0 m£0^^y 5 X D 0. 985 g (3. 3 8 
fflmol) © -"f^^f y f b CChem. & Ind. . 1516. 

(1959)] TrH^-fk JUT - t7 A i L5-xi7n:t^ 



?#Pf3¥4-139140 (7) 

1 0 0 Jii£©Sfl' 7 7 X n {C , ( + ) -OcH- 
BINAP 0. 189g (0. Smmol) i , CRh(C0D)Ci] a 

(7. Y UJ.^ i t JUX^tk) 0. 1 5 g (O.BmBol) , 
NaBF4 0. 200 g (1. Smmol) , (CaHs) «NBr 0. 013g 
(0.06 nraol) ^ ^^b^-^u^.S 0a£i?<i:C;*2 0 • 

in£^An. 5 - 1 0 r-ei. 5 ^iasi5# Ltoyto 

^ u >'^:»« Lx ^^mii^r^^ 2 0 iii£-p 

(1, 5- n ^ ^ v^x :y) -2.2' -fx ( i/' 7 
i X 7 -f y ) -5. 5\ 6. 6' . 7. 7\ 8. 8* 

;i/i-o;jru-h CRh(COD) ((-f)-QcH-BINAP)] BF4 

0. 279 g^.Sfco 
5r:3R»tff : (CsaHsaBP.PaRhi LT) 

stJFiS C;67. 26%. H;5. 64% 
mmtt C:67.31%. H:5.58% 

5 

3 0 Q miCD^i^ y y X n 0. 236 g (0. 241 
offlol) ©Jtfte»©:Si£ [J. Chen. Soc, . Chen. 

^m,Lfz CRu(CQD)Cia] n d:2. 40g (3. BlDool) 
CO>mmm KSiT^^fz (-) -OcH-BINAP *An. 

T 5 y 2 B£(14.35iDmol) ^ftix. 1 1 5 r T? 1 5 
^HioJftsaKLfco 3 Orc?&aJL. «ffT (2 
mmHg) r h ;i/x L. i^l^TiSI^^T 

(0. 1 minHg) IC 1 0 ^HKg LT 3. 2 5 g (iR^ 
1 0 0 % ) CD T h 7 ^ o a ^ C 2. 2* - f X ( 
7 X - X 7 y ) -5. 5'. 6. 6*. 7. 7\ 8. 8* - 
i- ^ ^ t K n - 1, r - f 7 Ji/] i/' Jl/ T j:i i> A 
h rj xf^ Ji/T ^ > RuaCi 4 {(•) -OcH-BINAP) 8 (NBt,) 
tlZ^ : . 
''P-NMR (CDCi ,). d ppm : 

44.78 (d). 51.34(d). 
5c*»tlf : (C3^4H,sCi 4NP«Ruai LT) 

ItifM C;66.16%. H;5.61% 
C;67. 03%. H;5.78% 

^mm 7 

200 m£©S^7 7 X rj i. 9 4 g (L 14 
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mmol) O^Jfe^ 6 "e» ^^n/r RuaC i « { (-) -DcH- - 
BIHAP) j(NEt,) t 0. 984g (12ffiniol)©Bf»:h h U 
!>A:€-Anr. S«Sai^?t -3 tert-^^ 
y - ju 5 0 m£^tin;L^ 8 5 t:-e 1 0 ^HSa Lfco 
-eOftS OrC^aiL. affT (aOmaHg) -etert 

XT Rj^ggB^SJ 0 ffi S^^^ii-rai^^© L 
/To glO^T h Jl' V 8 m£^jDX.ijnJ^iSS£ L^rtfe. 

(0. iBBHg) . Sfi-eKS LT 1. 4 8 g CD C2. V - 
f>t (5/ 7 X ^-W/*^ "7 -f y ) -5, 5' , 6. 6\ 7. 7* . 
8, 8' -i- ^ ^ h K D —1. r - 7 ^ JU] Ji'T — 
0 A i^T-te^ - b Ru(0Ac)8((-)-0cH-BINAP)^» 
/To iR^ 76. 4 % 

'»P-NIIR (CDC^ 3) PPni : 64. 18 

7C*»» : (C4,H4.D«P,Ru .hLT) 

ttJTM C; 67, 83%. H;5. 46% 



7.32(q. 4H). 7. 40(d. ZH), 7. 54(m. 16H). 

1 0 0 m£©ft(5r:7 7 D 0, 2 g (0. 4mmoI) 

CJ. Chem. Soc. » Chem. Coraoiun. , 
P1208 (1989)3 T'^fi£L/r C Ru (CsHb) C i ,3 , 
eh 0. 505 g (0. Smmol) © H JS 0^ 1 ® "C ^f (-) - 
OcH-BINAP ^An. ^Jfefia5©^feC. x^^^ / -^u 
9 0 «£i -O-tf V 1 2 m£^2lDXv 50rT45^ 

TO. 6 2gCDi^^^na— ff--<v-tfv- [2. 2'~ 
tr:?: * 7 -f y ) - 5, 5\ 6. 6' . 7. 7' . 

8, 8* -i- ^ ^ t K a -1. r - t'-:^ 7 ^ ju] jux 
1>A [RuCi (CeH.) {(-)-OcH-BIKAP) ] Ci 

JK^ 87.9 % 
»H-NMR (CDCi ,) ppni ; 

0. 95-2. 60(in. 16H). 5.59(s.6H). 6.06(d. IH). 

6. 89(d. IH). 7. 15--7. 43(ffl. 6H). 7. 48(in. 8H). 

7. 72(d, IH). 

'^P-KIIR (CDCi,) 5 ppm : 28.14(d). 37.19(d). 
iEffl W 1 



?#nfl¥4-139140 (8) 
Hfiie C; 67. 98%. H;5.65% 

Hft^i 8 

5 0 m^CDfef* 7 7 ^ 3 M. Green«i(D:?ft 
[J, Cheffl. Soc. (A) 2334 (1971 ^) 3 
O^T'^fi£L/r Clr(COD) (CHaCN), ] BF* 0. 6 4 g 
(1. 36 miiiol) ^ An. 1 5 Di£(2)T b 5 t K a 7 7 
>^lBZ.fZo j^PT. lia^Jl®T?f^ (-) - 
DcH-BINAP 0. 8 6 g (1. 36 mmol) CD t h 7 t K n 
y y y^i^l 0 di£^Sdx. 3 05>. SST«3^L 
LTi^ "itttt^ 3 0 Om£©x- 

ant. ftS LT 1. 3 g © 1. 5- n ^ ^ i/'x 
V — C 2, 2* - t" ( 7 X — JHf- X 7 -f y ) - 5. 
5* . 6. 6\ 7, 7" . 8. 8' - 3f ^ ^ t K n - l, r - f ± 

Clr(COD) ((-)-0cH-BINAP3 BF* ^ft/io 
93. 9% 

'^^P-NMR (COCi 3) S ppo : 14. 9 (s) 
»H-NMR (CDCi 3) Ppm : 

3. 95(m. 2H). 4. 26(in. 2H). 6.94(d. 2H). 



2 0 0 n£©:^ T > - h ^ W - r JC, 2 

-^z/XT i y ^ ^ - 3 - :t ^ y nwt ^ 
3. 5 6 g (0.0143001) ^An. Ssfe iS » L :t . 
S0lCffi«L^II»fi»I5Tl^^»n^ CRuI(p-Cymene) 
((-)-0cH-BINAP)3 I 0. Oig (0. 00894mmol) 
O'^-^nn^i' >'/>:5'y-JU=7/'l^'^ft7 
m£^jDX.. :;^c5IE5 Okg/cm'". 6 5rT2 0^ 

:^ T u:*-S^tt91, 6%. ::p?aF5x:^ 9 9 9€eeT2- 

2. 7 9 g («^ 7 8 %) :&<*fitL3to 
W 2 

7 - - ;t/ 1 6. 1 g (0. 104fflmol) . 7 Tlf 

«in/r Ru(QAc)3((-)-0cH-BINAP) 1 7. 7 mg 
(0. 0208 mmol) RC^^^y-^ul Smf^tDX. * 
*JE1 0 Okg/can' . 2 5 r T 5 ^ « L 7t o 

^'IgSS) ICtt) 15. 89g © h o 4-^ n 
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Kli 9 8. 3 96eeT*-5fco 
C«DJ' 5.11* (C=20. 0. CHC£ ,) 

&mm 3 

1 0 Oii:2©;^Ti'W^Si*--f^v-7'Cs 51 

ifiW8t?^«infc Clr(COD) ((-)-OcH-BINAP)] BF. 

2 0 6 ««(0. 2iniaol) ^Aftx SSIigSSLfeife. r 

g (20. 3 mmol) ^-io^x TksilffS Okg/cm' ^ 

3 0 t-C 4 5 ^raa^L^a Sffi:«^T*. ^ ^' J 

^_ ('s^i.ij- v/ffliSx-?-;t«=. 8 / 1 > -pjfeSJE: 

«s<J:*«'fb«!r*»a 0. segos-tKo^' 

[a 32* -8.95* (C=2.0. CHCi ,) 
Xmrn-U [arir -14. B* (C=2. CHC£ ,) 



?$B3¥4-139140 (9) 

i©a»l4» ?:?F**ft. :?^?rSft{l;. :?:3¥4'!; 

H ± 



©Int. CI.* 
C 07 F 



9/50 
9/53 
15/00 



// C 07 B 61/00 
C 07 F 3/02 



3 0 0 



7731 -4 H 
7731 -4H 
A 7731 -4H 
B 7731-4H 
E 7731 -4H 



B 



6742-4H 
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^ « « IE » (i^) 

ill 

1. m^o^^ 

¥j£2^«fS=WB2 6 3 4 4 0^ 

2. 

2.2*-t":Jt (->'7*-JU*:^7-f y) -5. 5' . B. 6' . 7. r . 8. 8* -:t 

3. «iE*-rs* 

4. ft a A 

^ISlf ju «e (3 6 6 9) 0 9 0 4 J^^^- 
« (6 8 7 0) ^m± m H =• ^g^^ 

ft gr p ± ^r^TT^; 
ft :g (7 7 5 6) w 1? 

ft 3f PI ± *IIIIZL 

S: ^ (9 6 7 3) #S± * <» » ^jr/V^^i 

5. miE^^OBn / : r\ 

•S ^ (^3.10. 16~j 

TRuaCi 4(0cH-BINAP) (NEt») J i * S * 
TRuaCi 4(0cH-BINAP)a(NBt8) J <i: fT IE T S □ 
(4} ^ B 1 3 K 91 1 1 ^ 

TRmCi *(BINAP) (NBts) J i * 5 * 
TRu.C^ «(BINAP)a(NEta) J i IT IE T 5 o 

(5) Pl^l5Mm7^Ti?«ke^m2 0M3l8^T 

rCHIRALCEL OGj t ST IE T 5> o 

(6) mf^ I 5 S T m 3 ?T 

p) 1 8 HSR 1 1 rf 

r i; 7 X - ;i/ * X U ju J i: * 5 ^ 

(8) 2 5 HTjJ^ <s» m 2 ft 

(9) PI m 2 9 K m 1 0 - 1 3 ?T 

X j:. X 7 ^ -/ ) - 5. 5' . 6. 6' . 7. 7* , 8. 8' - :f 



JSBfl ¥4-139140 (10) 

6. M IE © 5^ 

7. « IE O « 

(D pa 4=.m7Kfiife?T 




( in ) ( IV ) J 

<h £ -& 
r 




( 1 ) (IV) J 

(2) f^B 9 5 

r X * 'J J i 2b * 

C3) P m 1 1 H 6 ft 



2b S ^ 

r^ron — JT— — C2. 2' — t*^ (5/7x 
^ 7 -f y ) - 5. 5' . 6. 6* . 7. 7- . 8. 8' - ^ 

^ y u - I, y - t: i- y "f- ^ jut — 0-^^05 
>f K J i 0 IE r 5 o 
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